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ABSTRACT The internal stresses produced by dislocation networks at the /4" interfaces in a
single crystal nickel-base superalloy DD8 has been studied after in phase (IP) and out of phase (OP)
thermo—mechanical fatigue (TMF) testing. The results indicate that one of the roles of the dislocation
networks at the v/’ interfaces is to relax most of the misfit stress under IP TMF, on the other hand,
the existence of the dislocation networks results in the directional coarsening of the «' precipitates.
While under the OP TMF, the internal stress in the matrix induced by stacking faults does not vary
significantly, the 4’ precipitates do not show direction coarsening in OP test.
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Fig.1 TEM micrograph of «’precipitates in DD8 sin-

gle crystal Ni base superalloy before thermo-—
mechanical fatigue (TMF)
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Fig.2 TEM micrographs of v’ precipitates after in phase
(IP) TMF (a) and out phase (OP) TMF (b), show-
ing obviously rafting during IP TMF
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Fig.3 Dislocation configurations after IP TMF

(a) dense hexagonal dislocation networks existed
on the (001)

loading axis

v/~ interfaces normal to the

- (b) local magnification of Fig.3a
(¢) rectangular dislocation networks existed on the

~/v' interfaces parallel to the loading axis
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Fig.4 Stacking faults in v’ precipitates after OP TMF
(a) the fault did not extend over the entire {111}

plane in a v/ grain
(b) the fault extended over the entire {111} plane

in a v’ grain
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Table 1 Dislocation lines and Burgers vector after in phase and out phase TMF testing
TMF ~/y Dislocation Orientation of Burgers Angle between
way interface type dislocation line vector Fand b
5 5 a, deg
IP Horizontal interface Edge 110 (a/2)(110] 90
Edge 110 {a/2)[110) 90
Edge 010 a[100] 90
Vertical channel Screw 011 (a/2)[011] 0
Mixed 110 (a/2)(101} 60
Mixed 101 {a/2)[110} 60
op Mixed 110 (a/3)[211] 30
Mixed 011 (a/6)[112] 30
Mixed 110 (a/3)[211] 30
Edge 101 (a/6)[010] 90
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Fig.5 Schematic representations of dislocation configu-
rations after IP TMF (a) and OP TMF (b)
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Table 2 The relation between the global coordinate system

and the local coordinate system

Global Local coordinate
coordinate T; Yi Z;
' i1 ™4y ni1
' l . .
Yy 22 miz ni2
2! lia M3 ni3
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Fig.6 Distributions of hydrostatic pressure p under IP Fig.7 Distributions of hydrostatic pressure p under OP
TMF testing TMF testing
(a) at the v/~' interfaces (a) at the v/v' interfaces
(b) at the v channels (b) at the v channels
(c) at the different sections of the ' precipitate (c) at the different sections of the v/ precipitate
and < channels and v channels
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